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Yields of Shallow Dolomite Wells in Nortbern Illinois
by Sandor Csallany and W. C. Walton
ABSTRACT
In northern Illinois large quantities of ground water are withdrawn from wells in shallow
dolomite aquifers of Silurian and Ordovician age. The Niagaran and Alexandrian Series of
Silurian age and the Galena-Platteville Dolomite of Ordovician age yield moderate to large
quantities of ground water. Dolomite beds of the Maquoketa Formation of Ordovician age
yield small quantities of water to wells. Silurian rocks are usually encountered at depths of
between 10 and 300 feet in northeastern Illinois and between 30 and 880 feet in northwestern
Illinois. These rocks exceed 450 feet in thickness at places and are often overlain by glacial
drift. The average depth of shallow doIomite weIIs is about 140 feet, and most wells of
recent design are finished 12 to 16 inches in diameter.
About 1000 well-production tests were made, 1921-1961, on more than 800 shallow
dolomite wells. Statistical analysis of specific-capacity data provided a basis for determining
1) the role of individual shallow dolomite aquifers or formations, uncased in wells, as con-
tributors of water; 2) whether or not significant relationships exist between the yields of wells
and geohydrologic controls; and 3) the effects of acid treatment on the productivities of wells.
It is concluded that the Niagaran Series, Alexandrian Series, and Galena-Platteville
Dolomite all have similar moderate to high yields and inconsistency of yields in areas through-
out northern Illinois where these rocks directly underlie glacial drift. These Silurian and
Ordovician rocks have similar low yields and inconsistency of yields in areas where these rocks
are overlain by bedrock. On the other hand, the Maquoketa Formation and rocks of Devonian
age yield very little water to wells. Most water-yielding openings occur in the upper one-third
of the shallow dolomite aquifers. There is a good connection between glacial drift and the
upper part of the shallow dolomite aquifers. Highest yielding wells are found in bedrock
upland areas, in areas where the glacial drift immediately overlying the shallow dolomite
aquifers is composed of sand and gravel, and in areas where reefs and associated strata are
present.
Most dolomite wells treated with acid show significant improvement in yield; largest
improvements are recorded for rehabilitated wells. Yields are increased because water-yielding
openings are enlarged and fine drill cuttings or incrustations are removed from openings.
Probable ranges in yields of shallow dolomite wells in undeveloped areas are estimated
from specific-capacity frequency graphs, aquifer thickness and area1 geology maps, and water-
level data.
I N T R O D U C T I O N
In northern Illinois (see figure 1) north of the forty-first
parallel of latitude, several hundred municipal and indus-
trial wells obtain large quantities of ground water from
bedrock of Silurian and Ordovician age. Silurian and
Ordovician rocks are encountered at depths ranging from
a few to several hundred feet, and the parts of these rocks
above the Glenwood-St. Peter Sandstone functioning as
aquifers consist largely of dolomite (a limestone-like rock
rich in magnesium). Silurian rocks range in thickness from
a few to more than 450 feet; the maximum known thick-
ness of the Galena-Platteville Dolomite exceeds 350 feet.
The Silurian rocks are major aquifers in northeastern and
northwestern Illinois, and the Galena-Platteville Dolomite
of Ordovician age is a major aquifer in the central portion
of northern Illinois. Despite the fact that these shallow
dolomite aquifers are very inconsistent in productivity and
the yields of wells vary greatly from place to place, shallow
dolomite wells have been prolific sources of water for near-
ly 75 years. Small quantities of water also are obtained
from dolomite beds of the Maquoketa Formation and lime-
stone beds of rocks of Devonian age.
Pumpage from Silurian and Ordovician rocks is largely
concentrated in DuPage, Cook, and Lake Counties in
northeastern Illinois. Withdrawals from dolomite wells in
ortheastern Illinois averaged about 55 million gallons per
day (mgd) in 1960. Shallow dolomite wells at places have
yields exceeding 1000 gallons per minute (gpm) . Large
quan ities of water are pumped from wells owned by Chi-
cago Heights, Clarendon Hills, Downers Grove, Flossmoor,
Glen Ellyn, Hinsdale, Homewood, La Grange, Libertyville,
1
Figure 1 Northern Illinois areo and locations of geologic cross sections shown in figure 3
Lisle, Lombard, Orland Park, Park Forest, Thornton, Villa
Park, West Chicago, Westmont, Wheaton, and other
municipalities.
The State Water Survey has collected many data on
the performance of shallow dolomite wells. The results of
well-production tests made on several hundred wells pro-
vide important information concerning the influence of
location, depth, construction features, and age of a well
on its yield. The effects of acid treatment of shallow dolo-
mite wells are apparent from data for tests made before
and after acid treatment. The performance of a shallow
dolomite well depends in large part upon the water-yielding
properties of the rocks uncased in the well, Thus, well-
production data for wells drilled to various depths and
uncased in one or more bedrock units can be used to evalu-
ate the water-yielding properties of the individual units.
The geology and hydrology of the ground-water re-
sources of the Chicago region were discussed in detail in a
cooperative report (Suter et al., 1959) issued by the State
Water Survey and State Geological Survey. Emphasis was
placed on deeply buried sandstone aquifers of Ordovician
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and Cambrian age which have been widely used for large
ground-water supplies. Very littIe information on shallow
dolomite aquifers was presented; however, from available
data their potential yield was judged to be larger than
withdrawals. Additional quantitative studies of the poten-
tial yield of shallow dolomite aquifers were recommended.
Th  Water Survey program of collecting and analyzing
well-production data for shallow dolomite wells in northern
Illin is was accelerated in 1960.
This report summarizies the results of studies made to
date on the yields of shallow dolomite wells in northern
Illinois; emphasis is placed on wells in the Chicago region.
A summary of published information concerning the
geology and hydrology of the bedrock units uncased in
shallow dolomite wells is presented to serve as a back-
ground for interpretation of the records.
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GEOLOGY AND HYDROLOGY
Shallow dolomite wells in northern Illinois may pene-
trate bedrock of Pennsylvanian, Mississippian, Devonian,
Silurian, and Ordovician age (figure 2). This report is
mainly concerned with rocks of Devonian and Silurian
age and upper formations of rocks of Ordovician age
(Maquoketa Formation and Galena-Platteville Dolomite);
other formations are considered. only with respect to their
relation to the geohydrologic conditions of these rocks.
The geologic nomenclature and characteristics, drilling
and casing conditions, and water-yielding properties of the
glacial drift and the bedrock in northern Illinois are sum-
arized in the chart presented on the next page. The
sequence, structure, and general characteristics of the rocks
are shown in figure 3. For further details of the geology
of the rocks the reader is referred to Suter et al. (1959),
Horberg (1950), Hackett (1960), Hackett and Bergstrom
(1956) Bergstrom et al. (1955) and Zeizel et al. (1962).
The following sections on geology and hydrology were
abstracted from these reports.
Ordovician Rocks
Three formations, the Platteville Dolomite, the Decorah
Formation, and the Galena Dolomite, are considered as
one geohydrologic unit and are collectively called the
Galena-Platteville Dolomite. The Galena-Platteville Dolo-
mite is dense to porous, partially argillaceous and cherty,
and has shale partings and sandy dolomite beds. Inter-
bedded dolomitic limestone and calcareous dolomite grade
3
Generalized Stratigraphy and Water-Yielding Properties of Rocks in Northern Illinois
(After  suter  et al., 1959; and selkregg and Kempton, l958)
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Figure 3. Cross sections of structure and stratigraphy of bedrock in northern Illinois (locations shown on figure 1)
5
Figure 4. Elevation of top (A) and thickness (B) of Galena-Platteville Dolomite in northeastern Illinois
into one another at places. The unit is the uppermost
bedrock formation in many counties in central and north-
western parts of northern Illinois. In these areas the thick-
ness of the unit varies because the bedrock surface has
been eroded. In areas where the Galena-Platteville Dolo-
mite is overlain by other rocks, it has a uniform thickness
averaging about 300 feet. As described by Bergstrom and
Emrich (see Suter et al., 1959) the lowest formation of
the Galena-Platteville Dolomite is the Platteville Dolomite,
“which is commonly argillaceous, cherty in the upper half,
buff to gray, very fine- to fine-grained, and commonly
mottled. Near the base it is sandy. The Decorah Forma-
tion lies above the Platteville and consists of fine- to
medium-grained, speckled (red and black) dolomite with
thin gray to red shale partings. The overlying Galena
Dolomite is cherty in the lower half, fine- to medium-
grained, buff to brown, and includes scattered thin shale
beds.” The thickness and elevation of the top of the
Galena-Platteville Dolomite in northeastern Illinois are
given in figure 4.
Figure 5 shows elevations of the base of the Galena-
Platteville Dolomite. In western LaSalle and Lee Counties
rocks are folded into an asymmetrical anticline (LaSalle
anticline). Beds on the western side dip steeply while beds
on the eastern side dip gently. A long fault zone (the
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Sandwich Fault Zone) extends southeastward through
Ogle, northeastern Lee, DeKalb, Kendall, and Will Coun-
ti s. Rocks have been displaced as much as 900 feet
vertically along the fault. Other gentle folds and warps
are common. In northeastern Illinois the Galena-Platte-
ville Dolomite has a regional dip to the east and south of
about 10 feet per mile. The Galena-Platteville Dolomite
is missing in large areas in the central part of northern
Illinois  as shown in figure 5.
Rocks of the Galena-Platteville Dolomite underlie the
glacial drift or other unconsolidated deposits in parts of
McHenry, Kane, Kendall, Grundy, DeKalb, Boone, Winne-
bago, Stephenson, JoDaviess, Carroll, Ogle, Lee, and
LaSalle Counties. In areas where the Galena-Platteville
Dolomite underlies glacial drift or other unconsolidated
deposits, solution activity has enlarged openings, and the
u it yields moderate quantities of water to wells. Where
the unit is overlain by the Maquoketa Formation, the
Galena-Platteville Dolomite is a less favorable source of
ground water and yields very little water from joints,
fissures and solution cavities.
I  large parts of northern Illinois the Galena-Platteville
Dolomite is overlain by the Maquoketa Formation which
is the uppermost unit of the Ordovician rocks. The unit
consists mostly of shale, dolomitic shale, and argillaceous
Figure 5. Elevation of base of Galena-Platteville Dolomite in part of northern Illinois
dolomite and has a maximum thickness of about 250 feet
in northeastern Illinois (see figure 6). In areas where the
Maquoketa Formation is the uppermost bedrock, the
thickness of the unit varies because the bedrock surface
has been eroded. The formation dips regionally to the
east in northeastern Illinois at a uniform rate of about
10 feet per mile.
Bergstrom and Emrich (see Suter et al., 1959) divided
the Maquoketa Formation in northeastern Illinois into
three units: lower, middle, and upper. As described by
Bergstrom and Emrich, “The lower unit is normally a
brittle, dark brown, occasionally gray or grayish brown,
dolomitic shale grading locally to dark brown, argillaceous
dolomite . . . The middle unit is dominantly brown to
gray, fine- to coarse-grained, fossiliferous, argillaceous,
speckled dolomite and limestone. It is commonly inter-
bedded with a fossiliferous brownish gray to gray, dolo-
mitic shale . . . The upper unit is a greenish gray, weak,
silty, dolomitic shale that grades into very argillaceous,
greenish gray to gray dolomite.” The lower unit is thicker
in Cook and Will Counties where it exceeds 100 feet.
It thins to the north and west to less than 50 feet. The
middle unit is thicker to the west where it is more than
10   locally and thins to the east. The upper unit
ranges in thickness from less than 50 feet in the west to
more than 100 feet in parts of Cook and Will Counties.
The low r dense shale unit is the most impermeable unit.
Dolomite beds in the middle unit yield small quantities
of water. The middle unit water-yielding potential is
greatest in Kane County.
The Maquoketa Formation underlies the glacial drift or
other unconsolidated deposits in large areas in McHenry,
D Kalb, Boone, Kane, and Kendall Counties and in
smaller areas in Kankakee, Grundy, Will, Cook, DuPage,
Bureau, Lee, Whiteside, Carroll, Ogle, Stephenson, and
JoDaviess, as shown in figure 2. The unit overlies the
Galena-Platteville Dolomite in northeastern Illinois where
it c nfines the water in the Cambrian-Ordovician Aquifer
under artesian conditions. According to Walton (1960)
the average vertical permeability of the Maquoketa For-
mation in northeastern Illinois is 0.00005 gallons per day
per square foot (gpd/sq ft) . Even though the vertical
permeability is very low, leakage through the unit is appre-
ciable under the influence of existing large vertical hydrau-
lic gradients. The Maquoketa Formation is missing in
large reas in the central part of northern Illinois.
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Figure 6. Thickness of Maquoketo Formation in northeastern Illinois
Silurian Rocks
The bedrock surface in the eastern one-third and the
western one-fourth of northern Illinois is formed by Silurian
rocks. In northeastern Illinois Silurian rocks dip to the
southeast at an average rate of about 10 feet per mile.
The thickness of the rocks increases from less than 50 feet
in McHenry, Kane, and Kendall Counties to more than
450 feet in southeastern Will County as shown in figure 7.
Where valleys occur in the bedrock (see figure 8), the
Silurian rocks have been deeply eroded and are thinned.
Silurian rocks attain thicknesses exceeding 300 feet in parts
of northwestern Illinois. In the southern part of northern
Illinois the rocks are overlain by rocks of Devonian,
Mississippian, and Pennsylvanian age.
The Silurian rocks are mainly dolomites and are silty
at the base. They are divided into the Alexandrian Series
below and the Niagaran Series above. Areas where the
Alexandrian Series forms the bedrock surface are small
compared with the areas where the Niagaran Series is the
uppermost bedrock. The Alexandrian Series consists of
two formations: Edgewood below and Kankakee above.
According to Bergstrom and Emrich (see Suter et al.,
1959)) in northeastern Illinois “the Edgewood Formation
is an argillaceous to finely sandy, light gray to gray brown,
finely crystalline dolomite. At some places it is similar to
the dolomite of the Maquoketa Formation. The Kankakee
Formation is a light gray to buff, cherty, finely crystalline
dolomite.” The rocks of the Niagaran Series have been
subdivided into Joliet, Waukesha, and Racine formations.
The Niagaran Series is white to light gray, finely to me-
dium crystalline, compact dolomite with varying amounts
of silt. White to light gray chert generally occurs in the
upper part. At the base the dolomite is commonly green,
pink, or red and is slightly silty. At places shaly dolomite
beds occur at the base, and reefs and associated strata are
present in upper formations. Reefs and associated strata
are most characteristic of the Racine Formation but may
occur stratigraphically as low as the Joliet Formation
(Zeizel et al., 1962).
Ground water in the Silurian and Ordovician rocks
above the Glenwood-St. Peter Sandstone occurs in joints,
fissures, solution cavities, and other openings. The water-
yielding openings are irregularly distributed both vertically
and horizontally. Available geohydrologic data indicate
that the rocks contain numerous openings which extend
for considerable distances and are interconnected on an
area1 basis. The upper parts of the rocks are much more
permeable than lower parts. The Niagaran and Alexan-
drian Series have about the same average productivity in
areas where the units are the uppermost bedrock. Recharge
to these Silurian and Ordovician rocks is derived locally
mostly from vertical leakage through the glacial drift or
other unconsolidated deposits, and surficial materials are
n turn recharged from precipitation. Water occurs in these
rocks mainly under leaky artesian conditions.
Devonian, Mississippian, and Pennsylvanian Rocks
Rocks of Devonian, Mississippian, and Pennsylvanian
ages occur at places on top of Silurian or Ordovician
rocks. They underlie the glacial drift in areas of the
southern part of northern Illinois. The Devonian and
Mississippian rocks are composed mostly of dolomitic and
calcareous shale, and the Pennsylvanian rocks are mainly
shales with thin sandstone, limestone, clay, and coal beds.
The rocks mentioned above yield small quantities of water
from creviced dolomite and sandstone beds. The Devonian
rocks have a maximum thickness of about 100 feet in the
area of study.
CONSTRUCTION FEATURES OF WELLS
The shallow dolomite wells in northern Illinois are
drilled mainly by the cable tool method. They range in
depth from 15 to 450 feet in northeastern Illinois and
from 20 to 650 feet in northwestern Illinois. The average
depth of wells is about 140 feet.
Many shallow dolomite wells penetrate more than one
bedrock aquifer, and often several formations of an aquifer
contribute to the yield of the well. Wells may be grouped
i to th  following categories according to the rocks uncased
in wells: 1) Silurian rocks (Sil) ; 2) Silurian rocks and
Maquoketa Formation (Sil-Maq) ; 3) Maquoketa Forma-
tion (Maq) ; 4) Devonian and Silurian rocks (Dev-Sil) ;
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Figure 7. Thickness of Silurian rocks in northeastern Illinois
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Figure 8. Bedrock topography of northeastern Illinois
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Figure 9. Construction features of selected wells in northeastern Illinois
and 5) Galena-Platteville Dolomite (G-P). The distribu-
tion of wells in these five categories is as follows:
Percentage of wells uncased
in aquifers
Area Sil Sil-Maq Maq Dev-Sil G-P
Northeastern
Illinois 67 29 1 — 3
Northwestern
Illinois 36 — — 36 28
Northern
Illinois 65 27 1 3 4
Many deep sandstone wells are either uncased or faultily
cased in Silurian rocks and obtain large quantities of water
from that aquifer. In northeastern Illinois most shallow
dolomite wells are uncased in the entire thickness of the
Silurian rocks and often terminate in dolomite beds in the
upper part of the Maquoketa Formation. In the central
part of northern Illinois shallow dolomite wells are open
to the Galena-Platteville Dolomite. Most of the shallow
dolomite wells in northwestern Illinois are uncased in
Silurian rocks. In the southern part of northern Illinois
usually both Devonian and Silurian rocks are open to wells.
Shallow dolomite wells usually are uncased through the
formations penetrated because most of the bedrock en-
countered does not cave or swell. A drive pipe extends
through the unconsolidated deposits to bedrock. The
diameters of some wells are smaller at the bottom than
at the top. Well-bore diameters ranging from 6 to 16
inches at the top and reduced to between 6 and 12 inches
at the bottom are common. Generalized graphic logs of
typical shallow dolomite wells are given in figures 9 and 10.
SPECIFIC-CAPACITY DATA
The water-yielding properties of shallow dolomite aqui-
fers influence the productivity of wells; as the size and/or
number of openings in shallow dolomite aquifers increase,
the yields of wells increase. The hydraulic properties of
aquifers are commonly expressed mathematically by the
coefficients of transmissibility, T, or permeability, P, and
storage, S. The hydraulic property of a confining bed
(deposits overlying aquifers and retarding vertical move-
ment of water into aquifers) influencing the productivity
of a well is the coefficient of vertical permeability, P’.
The coefficient of transmissibility is defined as the rate
of flow of water in gallons per day through a vertical strip
of the aquifer one foot wide and extending the full satu-
rated thickness of the aquifer under a hydraulic gradient
of 100 percent (one foot per foot) and at the prevailing
temperature of the ground water. The coefficient of per-
meability is defined as the rate of flow of water in gallons
per day, through a cross-sectional area of one square foot
of the aquifer under a hydraulic gradient of one foot
per foot at the prevailing temperature of the ground wa-
ter. The relation of the coefficients of transmissibility
and permeability is shown by the formula P = T/m, or
11
Figure 10. Construction features of selected wells in northwestern Illinois
T = Pm, where m is the saturated thickness of the aquifer.
The storage properties of an aquifer are expressed by the
coefficient of storage, which is defined as the volume of
water in cubic feet released from or taken into storage
per square foot of surface area of the aquifer per foot
change in the component of head normal to that surface.
The coefficient of vertical permeability of a confining bed
is defined as the rate of flow of water in gallons per day
through a horizontal cross-sectional area of one square foot
of the confining bed under a hydraulic gradient of one
foot per foot at the prevailing temperature of the ground
water. The leakage coefficient is (P'/m') where m’ is the
saturated thickness, in feet, of the confining bed through
which leakage occurs.
The hydraulic properties of leaky artesian aquifers and
their confining beds are often determined by means of
aquifer tests, wherein the effect of pumping a well at a
known constant rate is measured in the pumped well and
in observation wells penetrating the aquifer. The data
collected during aquifer tests can often be analyzed by
means of the leaky artesian formula (Hantush and Jacob,
1955). However, the difference between the ideal porous
media assumed in the derivation of that formula and the
character of water-yielding openings of shallow dolomite
12
aquifers suggests that the leaky artesian formula will not
completely describe the response of shallow dolomite aqui-
fers to pumping.
Walton (see Zeizel et al., 1962) made the following
r marks : “The high average yields of shallow dolomite
wells and the conformable piezometric surface of the
Silurian rocks in DuPage County suggest that the dolomite
contains numerous fractures and crevices which extend
fo  considerable distances and are interconnected on an
area1 basis. Such a network of openings can give a re-
sultant regional effect equivalent to a radially homogeneous
aquifer (also see Walton, 1953) .” The dolomite feeds its
water into a complex system of interconnected fractures;
some of the fractures are intersected by wells. The flow
of ground water through dolomite assumes at least some
of the characteristics of the flow of water in a linear
channel in the immediate vicinity of a pumped well.
Turbulent head losses are appreciable in the pumped well.
Thus, he leaky artesian formula (based on laminar flow
con itions) may describe drawdown on an area1 basis with
reasonable accuracy but does not completely describe the
drawdown in a pumped well.
Two controlled aquifer tests were made using shallow
dolomite wells in DuPage County, and results of the tests
were described in Zeizel et al. ( 1962). Hydraulic properties
computed with aquifer-test data are as follows:
1. Test at City of Wheaton, central DuPage County—
coefficient of transmissibility, 61,000 gpd/ft; coefficient
of storage, fraction, 3.5 x 10–4; leakage coefficient, 6.5 x
10–3 gpd/cu ft.
2. Test at Argonne National Laboratory, southeast
DuPage County  — coefficient of transmissibility, 44,000
gpd/ft; coefficient of storage, fraction, 9.0 x 10–5; leakage
coefficient, 1.0 x 10–3 gpd/cu ft.
During the aquifer tests interference between wells spaced
more than one-half mile apart was measured indicating
that water-yielding openings in Silurian rocks extend for
considerable distances.
The yield of a well may be expressed in terms of its
specific capacity, which is commonly defined as the yield
of the well in gallons per minute per foot of drawdown
(gpm/ft) for a stated pumping period and rate. The
specific capacity is influenced by the hydraulic properties
of the aquifer and confining bed, thickness of the confm-
ing bed, radius of the well, and pumping period.
The theoretical specific capacity, Q/s, of a well in a
leaky artesian aquifer can be written as:
Q/s = T/[ 114.6 W(u,rw/B) ] (1)
where:
u = 1.87 rw
2 S/Tt (2)
(3)
Q = discharge of pumped well, in gpm
s = drawdown, in ft
T = coefficient of transmissibility, in gpd/ft
rW = nominal radius of the well, in ft
S = coefficient of storage, fraction
t = pumping period, in days
p' = coefficient of vertical permeability, in gpd/ sq ft
m' = saturated thickness of confining bed, in ft
Equation 1 was derived by assuming that 1) the well
completely penetrates the aquifer, 2) well loss is negligible,
and 3) the effective radius of the well has not been affected
by the drilling and development of the well and is equal
to the nominal radius of the well.
From equations 1-3 the theoretical specific capacity of
a well depends in part upon the radius of the well and the
pumping period. The relationships between theoretical
specific capacity and the radius of a well and the pumping
period are shown in figure 11. Diagram A indicates that a
20-inch diameter well has a specific capacity about 22
percent larger than that of a 4-inch diameter well. It is
evident that large increases in the radius of a well are
accompanied by comparatively small increases in specific
capacity. Diagram B shows that the specific capacity de-
creases with the length of the pumping period as the cone
of depression deepens and expands until vertical leakage
through the confining bed into the aquifer balances dis-
charge. It is evident that the yields of wells cannot be
compared unless specific-capacity data are adjusted to a
Figure 11. Theoretical relation between specific capacity and
radius of well (A) and pumping period (B)
common radius and pumping period base. The theoreti-
cal specific capacity does not change with the pumping rate.
In addition to the drawdown in equation 1 there is
generally a head loss or drawdown (well loss) in the dis-
charging well due to the turbulent flow of water as it enters
the well itself and flows upward through the well bore.
The specific capacity of a well taking into account well loss
is defined by the following equation:
Q/sa = Q/ (s + sw) (4)
where:
Q/sa = specific capacity, in gpm/ft
s = the laminar flow head loss due to the movement
of water through the aquifer towards the well,
in ft
sW = the turbulent flow head loss due to the move-
ment of water through the aquifer in the im-
mediate vicinity of the well bore and the well
face, in ft
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Description and Analysis of Specific-Capacity Data
Step-drawdown tests have been made on about 45
shallow dolomite wells in northern Illinois. Analysis of
available data indicates that the well-loss constant is a
function of 1) specific capacity and therefore the hydraulic
properties of shallow dolomite aquifers and 2) the position
of the pumping level in relation to the top of shallow dolo-
mite aquifers. High values of C are computed for wells
having low specific capacities, and low values of C are
computed for wells having high specific capacities. Ap-
parently turbulence and therefore well loss increases as
the specific capacity (and therefore the coefficient of
transmissibility) of the dolomite aquifers decreases. It is
probable that as the coefficient of transmissibility decreases
the size and/or number of water-yielding openings in the
dolomite decrease.
The well-loss constant increases greatly when water levels
are lowered below the top of the shallow dolomite aquifer.
As the pumping level declines below the most productive
water-yielding openings in the upper part of the dolomite
maximum contribution from these openings is attained.
Additional withdrawals place a greater burden on lower
and less permeable water-yielding openings and well loss
is greatly increased. The relations described above are
shown graphically in figure 13.
Figure 12. Theoretical relation between specific capacity and
coefficient of transmissibility
Well loss may be calculated from the following relation-
ship (Jacob, 1946) :
s w = C Q
2 (5)
where :
sw= well loss, in ft
C = empirical well-loss constant, sec2/f 5
Q = rate of pumping, in cubic feet per second (cfs)
In wells having appreciable well loss, the specific capaci-
ty decreases with an increase in the pumping rate. Thus,
the yields of wells cannot be compared unless well losses
are subtracted from observed drawdowns and the specific
capacities are computed on the basis of radial flow and
as described by equation 1. The value of C in equation 5
may be estimated from "step-drawdown" test data by using
the equations given below. During a step-drawdown test
the well is operated during three successive periods of one
hour at constant fractions of full capacity.
For steps 1 and 2
For steps 2 and 3
where:
(6)
the     sterms represent increments of drawdown produced
by each increase ( Q) in the rate of pumping. The
commonly used dimensions of  s and   Q are feet and
cubic feet per second, respectively.
When the well-loss constant is known, well loss can be
computed for any particular pumping rate from equation 5.
The coefficient of transmissibility of an aquifer is re-
lated to the specific capacity of a production well and can
be estimated from specific-capacity data. The relationship
between the theoretical specific capacity in equation 1 and
the coefficient of transmissibility of a leaky artesian aquifer
is given in figure 12.
Figure 13. Relation between well-loss constant and specitlc capacity
and pumping level
Experience has shown that the constant-rate method of
t sting production wells, when applied to shallow dolomite
wells, has often resulted in erroneously optimistic predicted
yields of wells under higher rates of discharge. The value
of C increases with higher pumping rates as water levels
decli e below major producing zones. The step-drawdown
test provides data that can be analyzed to obtain more
ccur te predictions of yields under various pumping-rate.
conditions.
Drawdown at the end of each pumping period is plotted
against the corresponding pumping rate, and a curve is
drawn through the points. The drawdown in the well
14
Figure 14. Coefficient of transmissibility versus specific capacity
for several values of rw2/t
caused by a planned rate of discharge may be read directly
from the curve or approximated for higher pumping rates
by projecting the curve.
During the period 1921 to 1961, well-production tests
were made by the State Water Survey on about 800
shallow dolomite wells in northern Illinois. The well-
production tests consisted of pumping a well at a constant
rate and frequently measuring the drawdown in the
pumped well. Drawdowns were commonly measured with
an airline, steel tape, or electric dropline; rates of pumping
were largely measured by means of a circular orifice at
the end of the pump discharge pipe.
The results of the tests are summarized in appendix
tables A-D. Values of well loss were estimated for all
wells from the results of step-drawdown tests, well-con-
struction data, pumping-rate data in the appendix, and
equation 5. Well losses were subtracted from observed
drawdowns, and specific capacities adjusted for well losses
were computed.
An artesian coefficient of storage and leakage coefficient,
based on the results of aquifer tests in DuPage County and
available geohydrologic data, and several values of t and
rw were substituted into equation 1 to construct figure 14
showing the relationship between specific capacity and
coefficient of transmissibility for several values of rw
2/t.
This graph, specific capacities adjusted for well losses, and
data concerning the lengths of tests and radii of wells were
used to estimate theoretical coefficients of transmissibility
of shallow dolomite aquifers contributing to the yields of
wells. Specific capacities adjusted for well losses were then
further adjusted to a common radius and pumping period
based on estimated coefficients of transmissibility and the
graphs in figure 14. The average radius, 0.5 foot, and
pumping period, 12 hours, calculated from well-production
and well-construction data in the appendix, were used as
bases. Observed specific capacities, adjusted for well losses
and to common radius and pumping period, also are given
in the appendix. Actual and adjusted specific capacities
were divided by the total depths of penetration below the
top of the shallow dolomite aquifer to determine actual
and adjusted specific capacities per foot of drawdown
per foot of penetration.
No great accuracy is inferred for the adjusted specific
capacities because they are based on estimated well-loss
constants and on an average coefficient of storage and
leakag  coefficient. However, they come much closer to
descr bing the relative productivity of shallow dolomite
aquifers than do the observed specific capacities based on
pumping rates, pumping periods, and radii which vary
from well to well.
The yields of shallow dolomite wells are affected by
many man-made factors such as partial clogging of the
well bore, partial penetration of formations, poor well
construction, and acid treatment, in addition to natural
conditions. All of these factors and more must be taken
int  consideration in appraising the relative, local, and
regional productivity of the formations and aquifers.
YIELDS OF INDIVIDUAL SHALLOW DOLOMITE AQUIFERS
Many shallow dolomite wells in northern Illinois tap
more than one bedrock unit or shallow dolomite aquifer
and are multiaquifer wells. The specific capacity of a
multiaquifer well is the numeric sum of the specific capaci-
ties of the individual units or aquifers. The yields of indi-
vidual units or aquifers can be ascertained by studying the
specific capacities of multiaquifer wells.
Silurian Rocks
Many wells penetrate only rocks of the Niagaran (N)
Series; some wells penetrate rocks of both the Niagaran
and Alexandrian (A) Series; other wells penetrate rocks
of both the Niagaran and Alexandrian Series and dolomite
beds in the upper part of the Maquoketa (M) Formation.
Wells in DuPage County were segregated (Walton and
Neill, 1963) into three categories, N, N + A, and N + A
+ M, depending upon the units penetrated by the wells.
Specif c capacities per foot of penetration for wells in each
f the three categories were tabulated in order of magni-
tude, and frequencies were computed by the Kimball
(1946) method. Values of specific capacity per foot of
penetration were then plotted against percent of wells on
logarithmic probability paper as shown in figure 15. Spe-
cific capacities per foot of penetration decrease as the
number of units penetrated increase, indicating that the
Niagaran and Alexandrian Series are more productive than
the Maquoketa Formation, and the Niagaran Series is
more productive than the Alexandrian Series.
The unit specific-capacity frequency graphs in figure 16
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were constructed from the graphs in figure 15 by the
process of subtraction taking into consideration  uneven
distribution of wells in the three well categories. The slope
of a unit specific-capacity frequency graph varies with the
inconsistency of production, a steeper line indicating a
larger range in productivity. The slopes of the unit fre-
quency graphs indicate that the Maquoketa Formation is
much less consistent in productivity than both the Niagaran
and Alexandrian  Series, and the productivity of the Alex-
andrian Series is more consistent than the productivity of
the other units.
Statistical analysis (Walton and Neill, 1963) of specific-
capacity data for DuPage County indicates that significant
correlations exist between specific capacities and the thick-
ness of Silurian age dolomite at the well site, stratigraphic
thickness of Niagaran unit penetrated by the well, and
thickness of reef and associated strata at the well site.
Shallow dolomite wells penetrating Silurian rocks in
northern Illinois were segregated  into two categories,  N
and A, depending upon the uppermost unit beneath the
glacial drift at well sites. Specific-capacity frequency graphs
were constructed  as shown in figure 17. The graphs indi-
cate that the Niagaran and Alexandrian Series have about
the same productivity in areas where the rocks immediately
underlie the glacial drift.
Wells  in Silurian rocks were segregated into two other
categories, those wells penetrating only the upper 33 per-
cent of Silurian rocks and those wells penetrating the entire
thickness of Silurian  rocks. Specific-capacity  frequency
graphs were constructed as shown in figure 18. The graphs
indicate that the productivity of the upper 33 percent of
Silurian  rocks is much greater  than that of the lower 67
percent of Silurian rocks.
The specific-capacity frequency graphs in figures 19-21
were prepared to determine the relations between well
yields and the following geologic controls: 1) the glacial
deposits penetrated by the well immediately above bedrock
are predominately till (clayey materials) ; 2) the glacial
deposits penetrated by the well immediately above bedrock
are predominately sand and gravel; 3) sand and gravel
deposits immediately above bedrock are less than 10 feet
thick; 4) sand and gravel deposits immediately above bed-
rock exceed 10 feet in thickness; 5) the well is in a bedrock
valley; and 6) the well is in a bedrock upland. Figure 19
indicates that the productivity of the Silurian rocks is
greater in areas where sand and gravel directly overlie
and  are in hydraulic connection  with  the dolomite than it
is in areas where relatively impermeable till directly over-
lies the dolomite. Figure 20 indicates that the productivity
of the Silurian rocks increases as the thickness of sand and
gravel  directly overlying  the dolomite increases. Graphs
in figure 21 indicate that the productivity of the Silurian
rocks is greater in bedrock uplands than it is in bedrock
valleys.
Specific-capacity frequency graphs also were prepared
to determine the relation between the yields of wells and
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Figure 15. Relation between specific capacity and units penetrated
by wells in DuPage County
Figure 16. Speciftc-copocity frequency graphs for units penetrated
by wells in DuPage County
Figure 17. Relation between specific capacities of wells in Silurian and
Ordovician  rocks  overlain  by  glacial  drift
Figure 18. Relation  between  speciftc capacity  and  depth  of  penetration
of  wells  in McHenry County
Figure 19. Relation  between  specific  capacity and character of glacial drift
Figure 20. Relation  between  specific  capacity and thickness of sand
and  gravel  directly  above Silurian rocks
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Figure 21. Relation between specific capacity and bearock topography Figure 22. Relation between specific capacities of wells inSilurian and Devonian rocks
the following geologic controls : 1) the well is in a bedrock
anticline; 2) the well is in a bedrock syncline; 3) glacial
drift overlying the dolomite is thin; and 4) glacial drift
overlying the dolomite is thick. No significant relation
exists between yields of wells and these geologic controls.
Graphs in figures 19 and 20 suggest that there is a good
hydraulic connection between Silurian rocks and overlying
glacial drift and that the productivity of Silurian rocks is
primarily controlled by solution openings in the upper part
of the aquifer.
In northwestern Illinois Silurian rocks are at places
overlain by Devonian rocks, and some shallow dolomite
wells are open to both Silurian and Devonian rocks. On
the other hand, some wells in northwestern Illinois pene-
trate only Silurian rocks. Wells were segregated into
two categories, Silurian (Sil) and Silurian and Devonian
(Sil + Dev) depending upon the rocks penetrated by
wells. Specific-capacity frequency graphs for these two
categories, based on appendix tables B and C and shown
in figure 22, indicate that Devonian rocks contribute very
little water to wells. Graphs in figures 23 and 24 indicate
that in areas where Silurian rocks are overlain by Penn-
sylvanian, Mississippian, or Devonian rocks the produc-
tivity of the Silurian rocks is low and about the same
magnitude as the productivity of the Maquoketa Forma-
tion in northeastern Illinois.
Specific capacities for wells penetrating Silurian rocks
in northeastern Illinois were divided by the total depths
Figure 23. Relation between specific capacity and character of deposits
overlying Silurian rocks in northern Illinois
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Figure 24. Relation between specific capacities of wells in Silurian and Figure 25. Specific-capacity    frequency   graphs
Ordovician   rocks  overlain  by  bedrock for  wells  in  northeastern  Illinois
of penetration to obtain specific capacities per foot of
penetration. Wells were segregated into 10 areas (Lake
County, McHenry-Lake Counties, northern, central, and
southern Cook County, DuPage County, Kane County,
eastern and western Will County, and Kankakee County).
Specific-capacity frequency graphs for the 10 categories
are shown in figure 25. The productivity of the Silurian
rocks is highest in DuPage County and lowest in central
Cook County.
Ordovician Rocks
Specific-capacity data for wells penetrating Silurian
rocks in northwestern Illinois are given in the appendix,
table B. The specific-capacity frequency graph for the
case where Silurian rocks are overlain by glacial drift is
given in figure 17. The, productivity of wells in Silurian
rocks is about the same in northwestern Illinois as it is in
northeastern Illinois, as is indicated by comparison of the
figure-l7 graph with the average specific-capacity frequency
graphs in figure 23 pertaining to similar geologic conditions
in northern Illinois.
Average specific-capacity frequency graphs for the two
cases 1) where Silurian rocks immediately underlie the
glacial drift and 2) where Silurian rocks are overlain by
bedrock are shown in figure 23. The graphs indicate that
in northern Illinois, the Silurian rocks yield much more
water to wells in areas where the Silurian rocks are the
uppermost bedrock than they do in areas where Silurian
rocks underlie bedrock.
Available specific-capacity data for wells in the Galena-
Plat eville Dolomite in northern Illinois are summarized
in the appendix, table D. Wells were segregated into two
categories: 1) wells in areas where the Galena-Platteville
Dolomite is the uppermost bedrock and 2) wells in areas
where the Galena-Platteville Dolomite is overlain by the
Maquoketa Formation. A specific-capacity  frequency graph
for the case where the Galena-Platteville Dolomite is the
uppermost bedrock is given in figure 17. A comparison of
this specific-capacity frequency graph with corresponding
graphs for Silurian rocks and the Maquoketa Formation
shows that in areas where the Galena-Platteville Dolomite
directly underlies the glacial drift the productivity of the
aquifier is about the same as the productivities of Silurian
rocks in areas where the Niagaran or Alexandrian Series
immediately underlie the glacial drift. The productivity
of the Galena-Platteville Dolomite is much greater in these
areas than the productivity of the Maquoketa Formation.
A sp cific-capacity frequency graph for the case where
the Galena-Platteville Dolomite is overlain by the Maquo-
keta Formation is given in figure 24. A comparison of the
specific-capacity frequency graphs in figure 24 shows that
in areas where the Galena-Platteville Dolomite is overlain
by bedrock the productivity of the aquifer is low and about
the same as the productivities of the Maquoketa Formation
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and Silurian rocks in areas where the Niagaran and Alex-
andrian Series are overlain by bedrock. A comparison of
figures 17 and 24 indicates that the productivity of the
Galena-Platteville Dolomite is much lower in areas where
the aquifer is overlain by bedrock than it is in areas where
the aquifer directly underlies the glacial drift.
Very little is known about the yield of the Maquoketa
Formation; few wells are open only to the Maquoketa
Formation. As indicated from the specific-capacity unit
frequency graphs for DuPage County in figure 16, the
productivity of the Maquoketa Formation is in most areas
low and very inconsistent.
ACID TREATMENT OF WELLS TO INCREASE YIELD
 Acid treatment has been used successfully to rehabilitate
old shallow dolomite wells and to develop newly con-
structed wells in northern Illinois. Many wells have been
treated with inhibited 15 percent hydrochloric acid in
quantities ranging from 100 to 4000 gallons. The pump
and discharge column are usually removed from the well
during the treatment period. Acid is introduced through
a temporary line extending to a position near the bottom
of the well. The solution is allowed to stand under
pressure in the well for periods ranging from one-half
hour to four days and averaging about one day. The
pump is then reinstalled, and the spent acid is removed
from the well during pumping periods ranging from one
to eight hours.
Well-production tests were made on a few wells before
and after acid treatment. The results of the tests are
summarized in the appendix, table E. There is an ex-
tremely large range (0-1190 percent) in improvement.
Most improvements over 100 percent were recorded for
rehabilitated wells; improvements generally less than 100
percent were reported for newly constructed wells. In
several cases where little or no improvement was observed
the acid was allowed to stand in the well for short periods
(one hour or less). The results of acid treatment of two
wells are shown graphically in figure 26.
When wells are operated at high rates of pumping the
pressure of the water in the shallow dolomite aquifer is
greatly reduced in the immediate vicinity of the well bore
and in fractures extending some distance from the well
bore. Because of the decline in pressure carbon dioxide is
liberated, and the water is unable to hold in solution its
load of mineral salts. Consequently calcium carbonate is
precipitated in the openings of the well face and well wall,
and the permeability of the well face and well wall is
greatly reduced. This clogging is especially noticeable in
those wells with pumping levels below the top of the dolo-
mite. The yields of clogged wells can often be restored
to their original values by acid treatment.
During the construction of many shallow dolomite wells
some very fine drill cuttings invariably infiltrate a short
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Figure 26. Effects of acid treatment on yields of selected wells
distance into the water-yielding openings of the aquifer
and reduce the permeability of the well wall. A newly
completed well is often less than 100 percent efficient be-
cause of the partial clogging of openings. With acid treat-
ment the yield of a newly completed well can often be
increased by removing the fine materials which have
migrated into the openings of the dolomite.
Acid introduced into a well tends to flow into, and
widen, fractures leading into the well bore. Also the acid
reacts with drill cuttings in openings and the dolomite of
the well wall. The effect of the reaction with the massive
dolomite of the well wall is to increase the radius of the
well bore. Large increases in the well bore result in com-
paratively small increases in specific capacity because the
specific capacity varies with the logarithm of 1/ rw
2 . Several
thousand gallons of acid cannot dissolve in a day enough
massive dolomite to substantially increase the radius of the
well bore. Thus, large increases in the yield of a shallow
dolomite well can not be attributed to well bore enlarge-
m nt. However, the acid will penetrate considerable dis-
tances along the fractures and will widen openings and
increase their permeability. In addition, the acid will dis-
solve drill cuttings in openings and increase the permeability
of  the well wall.
The effect of treatment will vary according to the
permeability of the well wall before treatment. A tight
dolomite with narrow openings will respond differently
than one with openings of appreciable width. Furthermore, 
a formation which has been partially clogged during drill-
ing will respond differently than one which has not been
clogged. Acid should be removed from the well before it
is entirely spent; if acid remains in the well after it has
been spent, clogging due to iron falling out of solution
may occur.
According to Muskat (1946), acid treatment will be
relatively ineffective unless the shallow dolomite aquifer
has extended fractures or the openings are partially clogged.
Increases up to about 50 percent for wells of initially
moderate or high capacity may be explained on the assump-
tion that the width of water-yielding openings of a small
radial zone about the well bore have been increased and/or
that drilling cuttings partially clogging the well wall have
been removed. Moderate increases, 50 to 500 percent, may
be explained on the assumption that there are extended
fractures in the dolomite which are penetrated and widened
by the action of the acid or that mild clogging is the princi-
pal factor in determining the initial yield of the well. In-
creases larger than 500 percent can only be explained on
the assumption that there are extended fractures in the
dolomite which are penetrated and widened by the acid
or that there was initially a condition of almost complete
clogging of the fractures.
Specific capacities per foot of penetration of newly com-
pleted wells before and after acid treatment were tabulated
in order of magnitude, and frequencies were computed.
Values of specific capacity per foot of penetration before
and after acid treatment were then plotted against percent
of wells on logarithmic probability paper as shown in
figure 27. There was some improvement in the yields of
Figure 27. Effects of acid treatment on specific capacities
of newly constructed wells
80 percent of the wells indicating that in most cases acid
treatment will increase the initial yields of newly com-
pleted wells. Improvement  increases as the specific capacity
increases. In 50 percent of the wells tested, improvement
averaged over 100 percent.
Frequency graphs for rehabilitated wells are shown in
figure 28. There was some improvement in all wells indi-
Figure 28. Effects of acid treatment on specific capacitier of old wells
cating that in most cases the specific capacity of a well
whose yield has deteriorated because of partial clogging of
water-yielding openings by incrustation can be greatly
increased with acid treatment. In 50 percent of the wells
tested, improvement averaged over 150 percent.
PREDICTING THE YIELDS OF WELLS
The productivity of the shallow dolomite aquifers is
very inconsistent, and it is impossible to predict with a
high degree of accuracy the yield of a well before drilling
at any location in undeveloped areas. However, the prob-
able yields of wells can be estimated based on specific-
capacity frequency graphs,aquifer thickness and area1
geology maps, and water-level data. Probable ranges of
specific capacities of shallow dolomite wells in northern
Illinois were estimated as the products of the specific
capacities per foot of penetration measured in 50 percent
of the wells (see figures 15-25) and aquifer thicknesses. It
was assumed that wells completely penetrate the Silurian
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rocks or the Galena-Platteville Dolomite. Aquifer thick-
nesses were estimated from figures 4-7 and from well-log
and water-level data.
Probable  yields of shallow dolomite wells were estimated
from computed specific capacities and water-level data.
Computed specific capacities were multiplied by available
drawdowns to determine yields of wells. Pumping levels
were limited to depths below the top of the dolomite equal
to about one-third of the thickness of the aquifer. Under
such conditions the most productive water-yielding open-
ings in the dolomite will be discharging freely into the well,
and maximum use of upper openings is attained. Addi-
tional discharge with pumping levels much below the upper
one-third of the aquifer will be accompanied by rapidly
declining specific capacities and yields of wells.
The probable range of yields of shallow dolomite wells
in northern Illinois is shown in figure 29. It is possible to
drill what is essentially a dry hole at any location; however,
from data for 50 percent of existing wells, the chances of
obtaining a well with a production of 250 gpm or more
ar  good in all areas except areas where the Silurian rocks
and Galena-Platteville Dolomite are thin or where the
Maquoketa Formation is the uppermost bedrock. The
chances of obtaining a well with a production of 500 gpm
or more are good in large portions of northeastern and
northw stern Illinois. In the southern part of northwestern
Illinois and south of a line extending through Iroquois,
Ford, McLean, Woodford, and Peoria Counties (see figure
29), the quality of water in the shallow dolomite aquifers
is unsuitable for most public use (exceeds 1500 parts per
million total solids). The yields of shallow dolomite wells
in areas where the quality of water is poor are not con-
sidered in this report. From figure 29 it is probable that
the yield of the dolomite aquifer is high enough to support
heavy industrial or municipal well development in !arge
parts of northern Illinois.
The specific capacities used to compute probable yields
were adjusted to a well radius of 0.5 foot and a pumping
period of 12 hours; therefore, the probable yields of wells
Figure 29. Estimated   yields of  shallow  dolomite wells in northern Illinois
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Figure 30. Possibilities for occurrence of sand and gravel above bedrock in northern Illinois
given in figure 29 are valid only for these conditions.
Probable yields for other conditions can be estimated with
figure 11.
For design purposes, the hydrologist may wish to base
the computation of the probable yield of a well on a
specific capacity with a particular frequency other than
50 percent. In this event, the probable yield indicated in
figure 29 is multiplied by the ratio of the specific capacity
with the selected frequency (see figures 15-25) and the
specific capacity with a 50 percent frequency to obtain the
probable yield of the well based on the selected frequency.
High st yielding wells will probably be located in areas
where possibilities for occurrence of sand and gravel is best
as indicated in figure 30 and in bedrock upland areas as
indicated in figure 31.
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Figure 31. Bedrock topography of northern Illinois
CONCLUSIONS
Statistical analysis of specific-capacity data provides a
basis for judging whether or not significant relationships
exist between the yields of shallow dolomite wells and
geohydrologic controls. Specific-capacity  frequency graphs
shed much light on the role of individual units uncased in
shallow dolomite wells as contributors of water.
It is recognized that precise evaluations of yields of
shallow dolomite wells in undeveloped areas is impossible.
However, statistical analysis combined with a knowledge of
geohydrologic conditions does take much of the guesswork
out of estimating probable yields.
To refine estimates of probable yields of shallow dolomite
wells the following investigations are recommended:
1)  geophysical logging and well testing to determine the
nature and occurrence of water-yielding openings
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2) geohydrologic studies to determine the hydraulic con-
nection between water-yielding openings in the upper and
lower parts of shallow dolomite aquifers
3) geohydrologic studies to delineate areas where reefs
are present
4) geohydrologic studies to delineate more accurately
favorable and unfavorable areas for development of high
capacity wells
5) collection of more complete data on the specific
capacities of wells open only in the Maquoketa Formation
6) geohydrologic studies to determine why yields of
shallow dolomite wells are greater in bedrock uplands than
in bedrock valleys
7) continuing studies of actual ground-water develop-
m n  so that predicted and actual well behavior can be
compared.
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Table A.  Specific-Capacity Data for Wells in Silurian Rocks
and Maquoketa Formation in Northeastern Illinois
Adjusted
(in) (gpm)
c a p a c i t y t r a t i o n





































































































































































































































































































































































The wel l -number ing system used in  th is  report  is  based on the
locat ion of  the wel l ,  and uses the township,  range,  and sect ion for
ident i f icat ion.  The wel l  number consists  of  f ive parts :  county ab-
b rev i a t i on ,  t ownsh ip ,  r ange ,  sec t i on ,  and  coo rd ina te  w i th i n  t he
sect ion.  Sect ions are d iv ided into rows of  one-eighth-mi le  squares.
Each one-eighth-mi le square contains 10 acres and corresponds to
a  qua r te r  o f  a  qua r te r  o f  a  qua r te r  sec t i on .  A  no rma l  sec t i on  o f
one  squa re  m i l e  con ta i n s  e i gh t  r ows  o f  e i gh th -m i l e  squa res ;  an
odd - s i zed  sec t i on  con ta i n s  more  o r  f ewe r  r ows .  Rows  a re  num-
bered f rom east  to  west  and lettered f rom south to north as shown
in  t he  d i ag ram;  t he  number  o f  t he  we l l  shown  i s  COK  41N11E -
25.4g.  Where there is  more than one wel l  in  a  10-acre square they
are ident i f ied by arabic  numbers after  the lower case letter  in  the
wel l  number.
A n y  n u m b e r  a s s i g n e d  t o  t h e  w e l l  b y  t h e  o w n e r  i s  s h o w n  i n
parentheses after  the locat ion wel l  number.  For  example,  the f i rst
wel l  l i s ted in  table  A below is  owned by the Vi l lage of  F lossmoor
and is  known as Vi l lage Wel l  No.  1 ,  which is  indicated by (1)  in
t h e  w e l l  n u m b e r  C O K  3 5 N 1 3 E - 1 . 2 a  ( 1 ) .  D i r e c t i o n a l  t i t l e s  u s e d
b y  t h e  o w n e r  a r e  i n d i c a t e d  b y  ( N )  f o r  N o r t h  W e l l ,  e t c . ;  T e s t























































































































Cook  Coun ty
T 4 1 N ,  R 1 1 E ,
sec 25
The abbreviat ions used for  count ies are:
B N E  B o n e J D V  J o D a v i e s s MRS Marshal l
B U R  B u r e a u K E N  K e n d a l l O G L  O g l e
C A R  C a r r o l l K N E  K a n e P E O  P e o r i a
C O K   C o o k KNK  Kankakee P U T  P u t n a m
D E K  D e K a l b K N X  K n o x R I S  R o c k  I s l a n d
D U P  D u P a g e L A S  L a S a l l e STE Stephenson
F R D  F o r d L E E  L e e S T K  S t a r k
F U L  F u l t o n L I V  L i v i n g s t o n W A R  W a r r e n
G R Y  G r u n d y L K E  L a k e W I L  W i l l
H A N  H a n c o c k MCD McDonough WIN Winnebago
HND Henderson M C H  M c H e n r y WTS Whiteside
H R Y  H e n r y M E R  M e r c e r WDF Woodford
Other abbreviat ions used in the tables are:
( V )  V i l l a g e  o w n e d Sbd. Subdivision
( C )  C i t y  o w n e d C C b .  C o u n t r y  C l u b





































N. Ill. Gas Co.
N. Ill. Gas Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.















































































































































































































































































Specific of pene- Specific
capacity tration capacity
































Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.







































































































































































































E. Chicago Hts. (V)
E. Chicago Hts. (V)
E. Chicago Hts. (V)
E. Chicago Hts. (V)















































































































































































Year o f i n g i n g Draw-
of test level r a te  down





























































































































































































































































































































































































































































































































































































































































of ing ing Draw-
test level rate down


























































































































































































































































































































































































































































































20.00 0.200 36.30 0.363

























































































































































































Tinley Park St. Hosp.
Tinley Park St. Hosp.
Tinley Park St. Hosp.























































































Hwy. Div. Storage 250
Alexander Chemical














































































































































































































































































































































































































































































































































































































































































































. . . . . .
. . . . . .












Cook Co. TB Sanitar.
Cook Co. TB Sanitar.





Cook Co. Forest Pres.
Acacia CCb.
Buick-Gen. Motor Co.






































































































Cook Co. Forest Pres.
Hillside Shop. Center
Hillside (V)








Cook Co. Forest Pres.
































Cook Co. Forest Pres.
Cook Co. Forest Pres.
Park Ridge Camp
Park Ridge Camp




Dakota Chief Sales Co.
Dakota Chief Sales Co.
C.M.St.P. & P. RR
North Lake (C)
Public Water Co.
Cook Co. Forest Pres.





















40N13E-10 Cook Co. Forest Pres. 212
Water Service Co.
Ramblevale 






























































































































.. . . . .
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Draw- per footof ing ing
down
Specific












of pene-Diam-  Pene-Depth eter tration






















































































































































































































































































































































































































































0.67 0.014 0.69 0.014










2.26 0.011 2.48 0.012


































































































































































































































































































































































































































































































































































30.2d  ( 1)
W. S. Davis




















of ing ing Draw-
test level rate down







































































































































































































































































































































































































































































































































Depth eter tration Year of
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198 1957 1957 8
134 1928
..... . . . . . .
188 1956
1943





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































eter tration Year of


















































































Gibson’s Transfer 173 6 38
C. Clifton 130
Danforth (V) 160 16































































































































































































































































































































































































St. Trng. Sch., Girls










Excel. Bldg. & Maint.





















Fin & Feather Club
St. Anne (V)
St. Anne (V)



























































































































































































































































































































































































































































































































































































































Depth eter tration Year








































































































































































































































































































12 125 1957 1957
8 252 1959 1959




18.4.a (5) Momence (C) 575




































































32N13E-35 Frank Gamble 101 ..... 71 1959 1959 2 23.5
Grant Park (V)
Grant Park (V)






















































































H. E. LeRoy 275


































18 1935 1935 8
81 1940 1940 10






Lengthpump- Pump- per foot
of ing ing Draw- Specific of pene- Specific
test level rate down capacity tration capacity



























10 18.00 0.099 22.00 0.120

























































































































































































































































































test ratelevel down capacity tration capacity
( gpm )
of pene-





















































































































































































































































































































































































































































































































A. T. McIntosh & Co.
Loch Lomond Sbd.
A. T. McIntosh & Co.







































































































































































































































































J. A. Cuthrie 257
























































































































































































































































































































































































L e n g t h pump- Pump- per foot
o f i n g i n g D r a w Specific of pene
test l e v e l r a t e down capacity t r a t i o n



















































. . . .













































































































































































































































































































































6.25 1.250 7.17 1.432
0.03 0.001 0.03 0.005












































2.20 0.183 2.76 0.230
9.85 0.896 33.00 3.000
1.82 0.038 1.95 0.041





































































































D iam-  Pene -
Depth eter tntion
( i n) ( ft)(f t)





































































R. Laursen 210 4
Winthrop Harbor 138
Win th rop  Ha rbo r  (V ) 159
Zion (C) 220
J. Sicks 262





Pure Oi l  Co.

























Fox River Grove (V)
Fox River Grove (V)
Fox River Grove (V)
Fox River Grpve (V)
V. C. P.  Dreiske

















































224 . . . .
Sunnyside Estates Sbd.250
Ladd Enterprises 303
Sunnyside states Sbd.E 297
Sunnyside Estates Sbd.297




J . O ' B r e i n
Dan Coll ins








... . . .
2
.. . . . .




. . . . .
6
. . . . . .





... . . .
4
2 4
. . . . .









2 4 . l g





















... . . .
9






.. . . . .
45N8E-














... . . .
12
7





































pump-Pump- per foot per foot
ing ing Draw- Specific of pene- Specific of pene-
level rate down capacity tration capacity tration
(ft) (gpm) (ft) (gpm/ft) (gpm/ft
2 ) (gpm/ft) (gpm/ft2 )
Diam- Pene-
Depth eter tration





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































N. Ill. Gas Co.






































Well Depth eter tration Year
number
Year








































N. Ill. Gas Co.








State Geol. Survey 175
Lemont Mfg. co. 152








































































i n g ing Draw-
test level



















45 8 0 19
46 2 4 77
45 151 29






24 4 4 12
30 210 15
81 5 0 27
82 400 7
.... 172 71

























































Table B. Specific-Capacity Data for Wells in Silurian Rocks




per foot per foot
Specific of pene- Specific of pene-
capacity tration capacity tration
(gpm/ft) (gpm/ft2) (gpm/ft) (gpm/ft2)
Non-
Length
of i n g ing
pump- Pump-
Draw-
test level rate down









Ill. Toll Road Plaza 200 6 80 1958 1958 3 31 20 2 10.00 0.125 10.30 0.129
Neponsett (V) 830 6 222 1948 24 276
65
193 11.9 1.72 0.008 1.84 0.008
Mineral (V) 375 8 146 1954
1948












1.49 0.045 1.84 0.056
Orion (V) 615 8 210 1927










2 7 4.26 0.020 4.95 0.024213 115
225 1 0
32.6 27















1 0 1.00 0.015
35.1 0.77 0.029
Colona (V) 492 8 333 1956 38.5 1.98 0.006 2.20 0.007
Rio (V) 675 8 253 1958
16.5g Altona High School 564 6





























9 6.90 0.027 7.50 0.030
0.075 1.55 0.077
27.5 4.91 0.018 5.64 0.021
Oak Glen Home 555 12 330 1954
Rock Is. Co. Home 6 134 1940
22 186 318 83





Glendale Addition 595 8 277 1955 5.8 162.5 121 219 0.55 0.002 0.64 0.002
Weavers 3rd Addition
Moline Sch. Dist. 140
Quad City Airport
500 5 218 1954
260 6 54 1954






















Rapids City (V) 532
Moline St. Hosp. 325
Moline St. Hosp. 335









































9 4 .00 0.018 4.26
11 .40 0.036
0.030 4.45 0.035
1 .44 0.008 2.06 0.011
1.90 0.007





























8 1942 13.42 0.298 25.40
10 1944 304 0.287


























16.8g (3) Cabery (V) 357 8 1956
16.8h (2) Cabery (V)
143
Central Soya co. 402 10 237 1947









































































































Table C. Specific-Capacity Data for Wells in Silurian and Devonian Rocks














eter tration Year of test level
Specific of pene-
rate down capacity tration capacity tration
( f t) (in) (f t) drilled test (hr) (f t) (gpm) (gpm/ft ) (gpm/ft ) (gpm/ft ) (gpm/ f t )( f t )
Dickson Mounds St. 840 6 28 1951 1951 13 95 60 115 0.52 0.019 0.57 0.020
Pk.
Coal City (V)



























































Harmon (V) 532 5 362 1909 1916 7 30 62 0.48 0.001 0.51 0.001












































Princeville (V) 1340 10 248 1938 1938 3 194.5 320 95 3.38 0.014 4.90 0.020
1925 1927 ...... 50 300









Reynolds (V) 589 12 256 1952 1952 2 4 240 161 44.5 3.62 0.014 4.44 0.017
Urbandale Sbd. 430 8 288 1938 1938 1 0 163 200 27 7.43 0.026 9.40 0.033
Lafayette (V) 758 8 268 1959 1959 6 289.6 55 29 1.90 0.007 2.07 0.008
Toulon (C) 780 16 338 1942 1942 2.5 203.2 205 18 11.04 0.034 14.60 0.043
Little York (V) 326 6 100 1915 1915 1 0 45 33  60 0.55 0.005 0.58 0.006
40
Table D. Specific-Capacity Data for Wells in Galena-Platteville





















test level rate down










































Depth eter tration Year





27.8b1 Miss. Palisades St. Pk.
27.8b2 (3) Miss. Palisades St. Pk.













United Precision Co. 337 6 25
Waterman (V) 400 10 276
Hinckley (V) 157 5 33












C.M.St.P. & P. RR 230 10 13





Aux Sable Lock 185 6 102 1942
Mauvoo Milk Products 812 8 747 1943































Prairie City (V) 1090 8 243



























































30.5 165 84.5 1.96 0.007 2.39 0.009
12 1.25 0.038 1.29 0.039


















20 1.50 0.020 1.58 0.021
41
76
7.55 0.034 10.95 0.049
1.32 0.004 1.50 0.005
156
168.4
62 2.47 0.012 2.98 0.014
19.8 4.35 0.020 4.90 0.023
14 77 0.39 0.004 0.41 0.004
44 18 4.16 0.006 4.63 0.006












































































































































628 .... 225 ........
734 .... 300 ........
1380 8 215 1951




































194.5 320 94.5 3.39

























1000 13 77.00 4.810 154.00

















(f t) (in) (ft) drilled
Sterling St. Police Hq.476 6
Kankakee Ordnance 260 21
Kankakee Ordnance 275 21
Kankakee Ordnance 280 21































































Table E. Specific-Capacity Data for Wells in Northeastern
Illinois Showing Effects of Acid Treatment









well rate capacity tration
(hr) (gpm) (gpm/ft) (gpd/ft)
Specific
capacity Increase
Pump- per foot in









































4 . 2 b  ( 1 )
42N10E-



















































































3 . 4 f  ( 1 )
40N11E-
8.5f1 (6)
8 . 6 b ( 5 )






































































170 1.53 0.004 166 5.03
245 1.82 0.100 345 2.88
........ 165 55.00 . . . . . . . . 170 85.00
........ 0.11 0.002 16 0.16 0.003 0.05 45




64 0.45 0.003 99 0.81 0.006 0.36 88
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.
Gold Seal Asphalt Co.































. . . . . . . .










Tinley Park St. Hosp.
Homewood (V)
491 19 1950 1951
252 10 1911 1945
5000
2000













250 8 1953 1953
245 15 1955 1955
286 12 1955 1955































390 3.70 0.023 700
390 3.70 0.023 700













375 3.30 0.015 800 10.00 0.045 6.70 203





























30 2.14 0.016 120 4.80 0.035 2.64 124
........ ...... ........ 209 3.52 0.012 ........
. . . . . .
60
. . . . . .
0.46


















































































West Chicago (C) 310 24 1950 1953
Glen Oak CCb. 212 16 1957 1957





















Furnas Elevator Co. 193 8 1946 1953
Borden Co. 325 8 1947 1947
A. T. McIntosh & Co. 264




























































. . . . . . . .
2000
........
24
43
